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Abstract: During the years different models for demand system analysis were developed, but one formulation 
that avoids many shortcomings encountered in other models is the Almost Ideal Demand System (AIDS) model, 
developed by A. Deaton and J. Muellbauer in 1980. Several variations of AIDS were used in applied work since 
1980 (Linear Approximation of AIDS, Dynamic AIDS, etc). This paper is an application of the Linear 
Approximate Almost Ideal Demand System (LA/AIDS) model on an aggregated demand system. The data used 
for this analysis are from a database collected by ACNielsen Co. on sliced packaged luncheon meats, for 
Canada, during December 2000 – September 2006. Because the data are very detailed some level of aggregation 
needs to be applied. The results will illustrate that not all the theoretical assumptions of the demand theory hold 
in the case of aggregation.  
  
INTRODUCTION 
 
 Because sometimes data are available only in aggregated form, or are very detailed 
and need to be aggregated, modeling aggregated behavior is a topic of interest in applied 
economics. One question that arises is how the structure of aggregated demand functions 
affects demand results. What restrictions must be imposed when estimating aggregated 
demand so that the preference axioms are satisfied? Prais and Aitcheson [1963] run an OLS 
estimation on grouped data and come to the conclusion that some information will be lost due 
to grouping and the best way to avoid inconsistent estimators is to make the groups as 
homogeneous as possible (i.e., minimize the variance within groups). Lewbel [1996] 
proposed another way to analyze aggregation over goods based on weaker restrictions. The 
idea is that individuals categorize the large number of goods they purchase into groups such 
as clothing, food, housing, transportation, etc., consistent with the Hicks-Leontief composite 
commodity theorem. With the right restrictions, the bias in estimation can be eliminated.  
Mossin [1996] showed that a mean demand function aggregated over a homogeneous group 
of consumers satisfies the preference axioms from consumer choice theory.  
Though aggregated demand is a concern for many economists, not too many papers on 
how to model aggregated demand were written. Rotterdam or Translog models were first used 
in aggregated demand applications.  Deaton and Muellbauer [1980] developed a model that 
allows for aggregation without the restrictive assumption of parallel Engel curves. The 
Almost Ideal Demand System (AIDS) is a first-order approximation to any demand system, 
easy to estimate, and consistent with the preference axioms. Following Blanciforti and Green 
[1983], a Linear Approximation of Almost Ideal Demand System (LA/AIDS) was developed 
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which incorporates Stone’s Price Index in the model. Green and Alston [1990] concluded that 
using Stone’s Price Index may not be appropriate, because the index is itself a function of 
expenditures shares that also appear in the model’s dependent variable. They suggested a 
modification of the functional form such that the price index is a function of total expenditure 
and prices. Asche and Wessells [1997] showed that at the point of normalization AIDS and 
LA/AIDS models are identical and so are the expressions for price and expenditure elasticity. 
Moschini (1995) showed that a Laspeyres modification of Stone’s Price Index renders 
parameter estimates insensitive to units of measurement, and is the approach used in this 
paper. Today, the AIDS model and its variants are the most popular tools used in demand 
system estimation. 
 
MATERIAL AND METHOD  
 
1. Empirical Model: 
This paper analyses demand aggregated over both goods and consumers using the 
LA/AIDS model, specified as follows: 
)/ln(ln *
1
*
tti
n
j
jijiit Pxpw βγα ++= ∑
=
     (1) 
Where,  wit = budget share of good i, at time t;  pj  = price for good j; 
  Xt  = total expenditures on the goods in the system, at time t; 
 Pt *= price index, of the form: ln (Pt *) = ∑
=
n
i
iitit ppw
1
,0 )/ln(               (2) 
The form of the price change measurement is based on Green and Alston [1990]. The 
modification allows for the price to change as the units of measurement for prices change. 
The model in equation 1 is applied to an aggregated demand system consisting of four 
groups of luncheon meats: chicken, beef, pork and other meats. Therefore, in this case 
i=1,..,4. The time period (t) consists of monthly observations.  
To be theoretically consistent, the estimated model needs to satisfy the standard demand 
theory restrictions:  
                                                                                                                                                        
 
 
 
 
 
The first 3 restrictions are the adding-up requirements for a demand system, where α is 
the coefficient for the intercept, βi are the price index coefficients and γij are the price 
coefficients (i stands for the equation number and j stands for the meat category within the ith 
equation). The fourth restriction corresponds to the homogeneity conditions and the fifth one 
imposes the symmetry conditions.  
The expenditure and price elasticities can be then derived as follows: 
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Equation 3 is the expenditure elasticity. Equations 4 and 5 are the uncompensated 
(Marshallian) price elasticities (own-price and cross-price elasticity) and Equation 6 is the 
compensated (Hicksian) price elasticity. 
 
2. Data description: 
The data consist of monthly luncheon meat purchases in Canada during a period of 
almost 5 full years (2001-2005). Therefore, for each aggregate product group there are 60 
observations on total dollar value (in Cdn$), quantity sold (pounds), and average price per 
pound (in Cdn$). Table 1 illustrates some descriptive statistics. 
 
Table 1 
Descriptive Statistics  
Description Mean Maximum Minimum  Std. Dev. Coeff. of Variation 
Total dollar-value ($) 
- chicken 
- beef 
- pork 
- other meats 
 
1198212 
1184372 
3649127 
2726081 
 
 
1555394 
1418402 
4992439 
3833965 
 
 
 
852063 
958363 
2657633 
1894519 
 
 
154242 
100641 
573749 
445805 
 
 
12,87 
8,50 
15,72 
16,35 
 
Quantity (pounds) 
- chicken 
- beef 
- pork 
      -     other meats 
 
293764 
236966 
506977 
582282 
 
 
357528 
291172 
687568 
816006 
 
 
221721 
184658 
357914 
409400 
 
 
29185 
20763 
75035 
83408 
 
 
9,93 
8,76 
14,80 
14,32 
 
Av. price per pound ($) 
- chicken 
- beef 
- pork 
      -     other meats 
 
303 
366 
1398 
651 
 
 
412 
433 
1677 
931 
 
 
247 
302 
1233 
526 
 
 
45 
36 
104 
117 
 
 
14,67 
9,95 
7,47 
17,91 
 
As the results in Table 1 show, pork and other meats have the biggest share in the total 
expenditures, but also some of the highest coefficients of variation. Beef, though it has the 
smallest budget share, has the smallest variation in almost all cases.  
 
RESULTS AND DISCUSSIONS 
 
The LA/AIDS model was applied to the system of aggregate demand equations. The 
budget shares are plotted in Graph 1. As it shows, pork-based luncheon meat products have 
the biggest budget share, followed by other meats (luncheon products based on turkey meat 
hold an important budget share) and beef and chicken with close and alternating budget 
shares. 
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Graph1: Budget Shares
(4 categories)
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Each equation was estimated as previously specified and the results are illustrated in 
Table 2: 
Table 2 
Results for the aggregated demand system 
Eq. 1: w_chicken α γ_ckn γ_bf γ_pk γ_oth β R2 
  Beta 0,453*** -0,016 -0,105*** 0,034 0,049** -0,017** 0,49 
  S.E. 0,090  0,001  0,015 0,019 0,018  0,005   
Eq. 2: w_beef α γ_ckn γ_bf γ_pk γ_oth β   
  Beta 1,360*** -0,039 0,231*** -0,075 -0,325*** -0,056*** 0,89 
  S.E. 0,188  0,019 0,031  0,040  0,037  0,011   
Eq. 3: w_pork α γ_ckn γ_bf γ_pk γ_oth β   
  Beta -0,131 0,041* -0,019 -0,106** 0,255*** 0,021 0,70 
  S.E.  0,217 0,021  0,035  0,046 0,042 0,012   
Eq. 4: w_otherm α γ_ckn γ_bf γ_pk γ_oth β   
  Beta -0,681*** 0,014 -0,106*** 0,147*** 0,020 0,051*** 0,72 
  S.E.  0,169 0,017  0,028 0,036 0,033 0,010   
 * significant at 10% level; 
 ** significant at 5% level; 
 *** significant at 1% level; 
 
The dependent variables are the budget shares for each aggregated good. The 
independent variables are the log of prices for goods and the log of the specified price index 
used for normalization.  
As the results in Table 2 illustrate, not all price parameters (denoted by γj) are 
significant. The price of “chicken” was not significant at the 5% level. “Beef” price was 
significant (5%) in all equations, except “pork. “Pork” price was significant in equations 3 
and 4. Other meats price was found significant in all equations, except for the last one. In 
almost all cases the coefficient on the Index parameter (β) is significant. Except for “pork” all 
intercepts were significant at 5% level. 
Concerning the theoretical demand restriction tests, the results show that all adding-up 
restrictions were met, 2 out of 4 homogeneity restrictions were rejected and none of the 
symmetry restrictions was satisfied. 
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The Marshallian and Hicksian price elasticities are derived in Tables 3 and 4. 
 
                                                                            Table 3 
Marshallian Price Elasticities 
 ckn bf pk Oth 
ckn -1,100 -0,609 -1,609 -1,227 
beef -0,228 -1,228 -0,114 -0,158 
pork 0,092 0,092 -0,923 0,083 
oth 0,023 0,023 -0,023 -1,006 
 
                                                                           Table 4 
Hicksian Price Elasticities 
  ckn bf pk Oth 
ckn -0,980 -0,489 0,495 1,601 
beef 4,103 -1,147 1,308 1,754 
pork 7,774 7,742 -0,485 3,475 
oth 8,541 8,505 2,775 -0,645 
 
 Positive Hicksian cross-price elasticities imply that two goods are substitutes, while 
negative cross-price elasticities suggest the goods are complements.  For example, the results 
illustrate that for pork and other meats, all other groups are substitutes.  
 
CONCLUSIONS 
 
The analysis demonstrates that by aggregating the data some of the information is lost 
and not all the theoretical assumptions from the general demand theory hold. Also, not all 
price parameters were significant which might indicate multicollinearity in prices. This paper 
does not go beyond testing whether or not the theoretical restrictions hold for different levels 
of aggregation. Given the results, a test of multicollinearity should be applied. Further 
analysis could include a thorough investigation on why not all the conditions are met, and if 
another criteria for grouping would lead to better results. 
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